Exenption No. 5276

UNI TED STATES OF AMERI CA
DEPARTMENT OF TRANSPORTATI ON
FEDERAL AVI ATI ON ADM NI STRATI ON
RENTON, WASHI NGTON 98055- 4056

In the matter of the petition of
MARKAI R Regul at ory Docket No. 022NM
for an exenption from 8§ 25.855(c) and

(e) of the Federal Aviation
Regul ati ons

GRANT OF EXEMPTI ON

By letter dated December 7, 1990, M. K. Cene Zerkel, Vice President, Flight
Qper ati ons/ Mai nt enance, MarkAir, P.O Box 196769, Anchorage, Al aska 99519-
6769, petitioned for an exenption from § 25.857(b) (1) of the Federal Aviation
Regul ations (FAR) to permit type certification and operation of two U S

regi stered de Havilland DHC- 8- 311 airpl anes, Serial Nunbers 230 and 242, that
have rapid reconfiguration capability into the foll owi ng conbi nations of
passengers and cargo vol une:

a) 48 passengers/390 cu. ft. cargo
(b) 40 passengers/600 cu. ft. cargo
(c) 20 passengers/1142 cu. ft. cargo
(d) O passengers/ 1672 cu. ft. cargo

The petitioner requests that the exenption apply to the 40, 20, and 0O
passenger configurations. The exenption would pernit operation of these two
airplanes in these configurations wth cargo |oaded in a nanner that does not
provide the required access for firefighting.

Section of the FAR affected:
Section 25.857(b)(1) defines a Class B cargo or baggage conpartnent in
part, as one in which there is sufficient access in flight to enable a

crewnenber to effectively reach any part of the conmpartnent with the
contents of a hand fire extinguisher
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Rel at ed Sections of the FAR

Section 25.855(c) specifies that there must be means to prevent cargo or
baggage frominterfering with the functioning of the fire-protective
features of the conpartment. Section 25.855(e) specifies that cargo or
baggage conpartnents nust neet one of the class requirements of § 25.857.
In addition, this section specifies that flight tests nmust be conducted
to show conpliance with § 25.857 concerning conpartment accessibility.

The petitioner's supportive information fromthe letter of petition dated

Decenber

7, 1990, and a supplenmental letter to the FAA dated Decenber 26,

1990, is as foll ows:

1

In the 40, 20, and 0 passenger configurations, all cargo will be
pal l eti zed and each pallet will be covered by a Fire Contai nnment
Cover (FCC) that neets the flammability requirenments for Class B
and Cl ass C cargo conpartnent liners and al so satisfies the intent
of a Class D cargo conpartnent.

Al freight received by MarkAir will be processed in accordance
with MarkAir's Approved Hazardous Materials Training Prograns.
Hazardous Materials Training will be provided annually as
prescribed in the MarkAir Hazardous Materials Program Manual
Additional FCC installation training will be provided annually and
included in the MarkAir Cargo Manual. This training will include
care and inspection of FCCs as well as actual installation. Each
Certified Cargo Loader will be given on-the-job training and
supervision in the actual building of pallets and FCC installation
and renoval

The Cargo Lead on duty will be responsible for the inspection of
FCCs at the base station as well as outstations. Each FCC will be
i nspected for rips, tears, and/or abrasions by the Cargo Lead
after being removed fromthe pallet. Each FCC will then be hung
up in the aft cargo/baggage area. Each FCC will again be

i nspected when pl aced atop the next cargo pallet.

Cargo is to be | oaded on and built up on 38" x 51" al um num

pall ets. Each pallet will be covered by an FCC. A cable attached
to the bottomof each FCCis attached to the pallet with a series
of clips. The |oaded pallet is guided onto the roller tray
assenbly and rolled forward to the appropriate |ocation. Once in
pl ace, the palletized cargo is |ocked with spring-Ioaded pall et

| ock assenblies built into the tray assenblies. The | ock
assenblies ensure that the pallets are restrained from noving
along the track. The cable at the bottomof the FCCis then

ci nched down to assure an airtight fit to the bottom of the
pallet. Anet is installed over each FCC and secured to the floor
locks with a series of "w dgets."

Smoke detectors in the cargo conpartnents have been denonstrated
to alert the flightcrews of the presence of snoke within one
nm nut e.

The Airplane Flight Manual (AFM requires the flightcrew to |and
at the nearest suitable airport in the event of cargo conpartment
snoke detecti on.

Fire fighting equipment will be installed in the airplane for al
configurations, and the flight attendants will be trained in the
use of this equiprment and the fighting of cargo fires. Even



t hough cargo conpartnment access is not always guaranteed if the
exenption is granted, a |large percentage of the time there would
be sufficient access to effectively fight a cargo conpartnent
fire.

The MarkAir route structure is constructed to serve the needs of
the rural Al aska popul ation which is scattered over five hundred
and ei ghty-six thousand square nmiles fromthe North Slope Arctic
Regi ons, Western and South Central Al aska, and the Aleutian Island
chain. These areas have comunities with popul ati ons varying from
a few thousand to | ess than one hundred.

This market area can only be served by a cost-efficient aircraft
that has the capability to operate from both paved and grave
runways and al so has the capability to serve both cargo and
passengers on all flight segnents. The basic reason for the

car go/ passenger ("conbi") is due to the great variations in

car go/ passenger mix on a daily basis between the different seasons
of the year, along with the sparse pernanent popul ati on and the
vast distances within the State.

Spring, sumrer, fall, and winter present radically different
passenger counts. Passenger volunes tend to increase over 100
percent in the three short sumrer nonths. It is easy to recognize

that for the state of Alaska, with no road system air travel is a
necessary part of life and not a luxury or alternate means of
transportation. One can also readily deternine that a high degree
of flexibility is essential to accompdate the radical swings in
vol une of both cargo and passengers.

Al aska's bush population is conprised primarily of minority
peopl e, nanely Indian, Eskinmp, as well as Al askan Natives. These
mnority people depend on the flexibility of a "conmbi" aircraft,
especially in the 20 passenger/ 1143 cu. ft. configuration, as a
primary nmeans of transportation for travel, enmergency travel, nmail
and freight. |In Al aska, the bush depends on building materials
and househol d goods, as well as essential commodities such as
basi c food stuffs (mlk, etc.) and medication/drugs all travelling
under the guise of mail. These itens are the very sustenance of
life for people in the Al askan bush. The flexibility of a "conmbi"
aircraft, especially in the 20 passenger/ 1143 cu. ft.
configuration, is the only viable nmeans of transportation when
personal and energency travel are coupled with nail and freight.

The only logical aircraft on the market that would operate in the
Al askan harsh environnent safely, reliably, and econonically is a
conbi nati on cargo/ passenger aircraft. No other aircraft available
woul d neet the requirements. Any service that denies the
flexibility of a "combi" aircraft, especially in the 20

passenger/ 1143 cu. ft. configuration, will positively mean undue
econom ¢ hardship for all rural Al aska, lowering a life style
which is already sub-standard by any United States measurenent.

The availability of DHC-8 S/N 230 and 242 is already del ayed from
the original schedule for introduction into service. This is

pl aci ng an increasing burden on existing equipnment usage at
MarkAir. MarkAir's fleet cannot provide the anticipated demand
for cargo and passenger lift fromnow until June 30, 1991, wi thout
these two aircraft.



9. The Dash 8 aircraft were purchased specifically for operation on
"thin" routes to such communities as Aniak, St. Mary's, Unal akeet,
Gal ena, and McGrath. In the past, MarkAir provided service on a 6
day per week basis with large aircraft. Recently, they were
forced to reduce service to 4 or 5 days per week due to increased
fuel costs. |If use of fuel efficient transport category aircraft
is further restricted by the need for access into the cargo
conpartnent for fire fighting, MarkAir may be forced to reduce
service to 3 or 4 times per week. Such a reduction is clearly not
in the best interests of these small conmuniti es.

10. Provi di ng access to the Cass B cargo conpartment per
§ 25.857(b)(1) requires that the cargo | oad be reduced to about
hal f of available capacity since the pallet |oads nust be
staggered for the length of the cargo conpartnent to assure proper
| ateral weight distribution as well as access. MarkAir shows that
t he average revenue froma pound of cargo transported to the
various Al askan comunities is about $0.32. Additionally, they
show that the cargo conpartnent fire fighting access requirenent
reduces the cargo load by 3,897 Ibs., 2,227 Ibs., and 557 |Dbs.
respectively for the 0 passenger, 20 passenger and 40 passenger
"combi " configurations. Thus, cargo revenue lost per trip if
access is required is $1,247, $713, and $178 respectively for the
0, 20, and 40 passenger configurations.

11. Al t hough not shown in their petition and foll ow on supportive
material, MarkAir shows, in their response to NPRM 89- NM 205- AD,
dat ed Novenmber 3, 1990, that a requirenent to have fire fighter
access to the cargo conpartrment also has an econonic inpact upon
the conmunities served. One inpact already nmentioned is that
frequency of service must be curtailed since passenger revenues
al one won't support daily service. Another inpact is that
passenger ticket prices would need to be raised to offset the | oss
of less than a full load of cargo. To cite a couple of exanples:
From Anchorage to Pt. Barrow in a "conbi," the per passenger price
woul d be $207. From Anchorage to Pt. Barrow on an all passenger
flight, the per passenger price would be $317. From Anchorage to
St. Mary's in a "conbi," the per passenger price would be $149.
From Anchorage to St. Mary's on an all passenger flight, the per
passenger price would be $333. Serving the MarkAir routes with
non- conbi service would raise the percentage of di sposable incone
required for air transportation and reduce the purchases of other
goods and services in these conmuniti es.

12. Cutting the cargo |load to one-half that available due to a
firefighter access requirement makes it econom cally unfeasible to
operate in a mixed passenger/cargo configuration. Therefore,
wi t hout an exenption to the § 25.857(b)(1) C ass B cargo
conpartnent access requirenment, the DHC 8-311 with m xed
passenger/cargo configurations has no econom c val ue, and an
essential service to many Al askan conmuniti es cannot be provided.

A summary of this petition was published in the Federal Register on January 9,
1991 (56 FR 908), affording interested persons the opportunity to participate
in the rulemaking. Two conmenters responded.

One comenter, an organi zation representing airline pilots, states that
pl acing a fixed-sized, flane-penetration resistant blanket over a pallet
does not neet the Class D cargo conmpartnent criteria of § 25.857(d)
because the irregular surface generated by the tops of the cargo boxes or
passenger bags prevents an adequate seal. (As defined in § 25.857(d), a



Class D cargo or baggage conpartment is one into which the flow of air is
carefully mnimzed. Should a fire occur in a Class D conpartnent, it
will be safely contained due to a | ack of oxygen until it can be

ext i ngui shed on the ground. Provisions for fire or snoke detection and
ext i ngui shment are, therefore, not required for Class D conpartnents.)

The comment er expresses concern that an FCC woul d deteriorate with usage,
and after being exposed to numerous conditions | ose whatever sealing
capacity it had, thus providing an air supply to feed a fire.

The comenter further notes that there is, according to the commenter, a
significant potential danger due to cargo containing undecl ared or hidden
hazardous materials and goods.

Finally, the commenter states that granting this exenption woul d not
provide a |l evel of safety equivalent to that provided by conpliance with
8§ 25.857(b)(1) and that it would set an unsatisfactory precedent counter-
productive to existing and in-progress rul emaking on Cass B
conmpartnents.

The second comenter, the manufacturer of the two airplanes involved,
notes in contrast that with the use of FCCs encapsul ati ng each | oaded
pallet, the follow ng safety features exist:

1. A fire occurring in any pallet will be conpletely confined to that
pal | et without endangering the safety of the aircraft or its
occupants.

2. The FCC will mninize the production of snoke and contain flanes.

Testing of FCCs has been conducted to FAR 25, Appendix F, Part |11
(Amendnent 25-70); they have contained a fire for over 3 hours.

3. Cabin ventilation and drafts will not affect the environnent
within the close-fitting FCCs.

4. In consideration of the heat generated within the covered pallets,
there are no critical parts of the aircraft adjacent to the cargo.

The second comenter also points out that MarkAir's route structure has
been carefully planned such that each flight sector ensures that
alternate |l anding sites are avail able should the need ari se.

The comenter al so points out that these very conservative neasures,
coupled with a commuter service history that shows no baggage
conpartnents have been, nor are likely to be, a safety hazard, gives good
cause to allow operation of these two aircraft in cargo/passenger
configurations wthout the need for a dedicated access aisle.

Finally, the second commenter recommends that the FAA grant MarkAir the
approval to operate DHC-8-311, serial numbers 230 and 242, without the
need to conply with § 25.857(b)(1).

The FAA's anal ysis/sumary is as foll ows:

The petitioner is requesting an exenption from§ 25.857(b) (1) which
states: "A C ass B cargo or baggage conpartnent is one in which- (1)
There is sufficient access in flight to enable a crewnenber to
effectively reach any part of the conmpartment with the contents of a hand
fire extinguisher;". The FAA notes that § 25.857(b)(1) nerely defines a
Class B cargo compartnment. It is actually 88 25.855(c) and (e) that

i mpl enent the requirenent fromwhich the petitioner seeks relief.



The petitioner serves a market that is unique and has need for econom ca
air transport of both passengers and essential conmmpditi es.

Additionally, it has clearly been shown that their market requires
flexibility to readily reconfigure an airplane passenger/cargo mx to
acconmmodat e destination variation requirenents, as well as seasona
variation requirenents.

It is clear that the de Havilland DHC 8-311 "conbi" can provide the
flexibility required to readily reconfigure the airplane to suit the
vari abl e passenger/cargo mix encountered by MarkAir. |t has al so been
shown that the DHC-8-311 "conbi" can economically provide the variations
i n passenger/cargo service required by the various renote Al askan
conmunities, provided that a full |oad of cargo can be carried.

Conpliance with the requirements of 88 25.855(c) and (e) pertaining to
access for firefighting would enable the petitioner to carry only one
hal f the possible cargo load in the DHC 8-311 "conbi." The petitioner
has stressed that the access requirenent nakes the DHC 8-311 "conbi"
econom cal |y unsuitable for conbi ned passenger-cargo use. Therefore, if
the petitioner's request is denied, nmany renote Al askan comunities will
recei ve | ess frequent passenger and cargo service or nmust pay a
substantially higher price for service.

The petitioner and the airplane manufacturer both support the use of FCCs
over each pallet |oad of cargo as a neans to provi de an adequate |evel of
safety offsetting the requirenment to provide cargo conpartnent fire
fighter access. The airplane manufacturer points out several specific
safety features provided by the use of FCCs. The principal ones are that
an FCC contains fire and snmoke, and ventilating air and drafts are kept
froma cargo fire. The FAA concurs that the use of FCCs are beneficia

in retarding the spread of heat and flanes in the event of a fire under
an FCC.

Anot her comenter points out several deficiencies in the use of FCCs.

One is that they will deteriorate with tinme and usage. The commenter is
correct. However, if the exenption is granted, the FAAwill require
MarkAir to establish policy and procedures that require a thorough

i nspection of each FCC after renoval froma pallet of cargo and again
prior to installation. Repairs will be required for all damage. As FCCs
deteriorate, the cost of frequent repairs will force their replacenent.

The commenter al so notes that placing a blanket or FCC over a pallet
woul d not nmeet the standards for a Class D cargo conpartment. The
conmenter may be correct in that regard. The FAA is not aware of any
attenpts to certify an FCC covered pallet to Class D cargo compart ment
standards. However, it is not intended that placing an FCC over a pall et
woul d neet all the Class D requirenents.

The conmmenter also states that an irregularly shaped cargo | oad woul d
adversely inmpact the FCC seal. The FAA has reviewed the FCC design and
installation procedures and finds the following. The FCCs are "full-cut”
to reach the floor when placed over a pallet |oaded to maxi mum vol une,
regardl ess of shape. At the bottomof the FCC, a cable is attached
around the periphery of the opening. The cable is attached to the
aluminumpallet with a series of spring-loaded |ocking tabs. The |ocking
tabs are then inserted into the seat track and secured. Finally, the
cable is cinched up to secure the FCC opening tight against the pallet.
The FAA concludes that the seal between the pallet and FCC is not

af fected by cargo shape.



The FCCs proposed to be used by the petitioner have been tested and shown
to neet the Part 25, Appendix F, Part 11l cargo conpartment liner flane
penetration resistance provisions. It has been denonstrated that they
can contain a fire for over three hours. The route structure that
MarkAir intends for the DHC 8-311 "conmbi" is such that it will not be
nore than 45 nminutes away froma suitable airport.

The DHC-8-311 "conbi" was certificated with a Cl ass B cargo compartment.
One of the denpnstrated capabilities is snbke detection within one

m nute. Even though the FCC retards propagati on of smoke as well as
heat, the silicon-rubber coating of the FCC itself tenporarily gives off
dense snoke if there is elevated tenperature under the cover. It has
been denonstrated by flight testing that the snoke can readily be cl eared
t hrough the aft outfl ow val ves and does not penetrate the passenger or
crew conpartnents. However, this snoke would activate the fire warning
systemand facilitate an early landing. |In this regard, the AFM contains
instructions to land at the nearest suitable airport in the event that a
fire warning is annunci at ed.

It is concluded that an airplane with a cargo conpartnent neeting the
provisions of § 25.857(b) (1), except for fire fighter access, has an
adequate |l evel of safety if FCCs are used in accordance with the policy
and procedures proposed by the petitioner. The follow ng features of the
petitioner's proposal woul d conmpensate for the [ ack of access to the
conpartnent: (1) special procedures to be used for cargo pallet | oading,
FCC instal l ati on, FCC inspection and FCC nmai ntenance; (2) a requirenent
to always be within 45 mnutes of a suitable airport; and (3) a
requirenent to land at the nearest suitable airport if a fire warning is
annunci at ed.

Additionally, it is concluded that it is beneficial to the public for the
petitioner to be able to operate the DHC 8-311 "conbi" in a nmanner
whereby it can feasibly serve renpte Al askan conmuniti es.

In consideration of the foregoing, | find that a grant of exenption is in the
public interest and will not significantly affect the |l evel of safety provided
by the regul ations. Therefore, pursuant to the authority contained in

88 313(a) and 601(c) of the Federal Aviation Act of 1958, del egated to nme by
the Adm nistrator (14 CFR 11.53), MarkAir is granted an exenption from

88§ 25.855(c) and (e) of the FARto the extent necessary to permit type
certification and operation of the specified de Havilland DHC- 8-311 airpl anes
in the foll owi ng passenger/cargo conpartment vol une configurations wthout
providing fire fighting access into the cargo compartnents:

(a) 40 passengers/600 cu. ft. cargo
(b) 20 passengers/1142 cu. ft. cargo
(c) 0O passengers/ 1672 cu. ft. cargo

This exenption is subject to the foll owi ng conditions:

1. It is valid only for de Havilland Mddel DHC-8-311 airplanes,
Serial Nunbers 230 and 242, while operated by or on behal f of the
petitioner in the state of Al aska.

2. Each FCC shall be inspected in accordance with and subject to the
usage/ repair provisions of MarkAir Cargo Procedures Mnual
Chapter 9, page 86, Revision 9, dated January 10, 1991

3. Al flammabl e cargo carried on these airplanes shall be covered by
FCCs in accordance with the MarkAir Cargo Procedures Manual
Chapter 9, pages 87 and 88, Revision 9, dated January 10, 1991



4. A copy of this exenption nmust be carried onboard the affected
airplanes with their airworthiness certificates.

5. The airplane shall operate in such a manner that it is not nore
than 45 mnutes away froma suitable airport.

| ssued in Renton, Washington, on February 8, 1991.

/s/ Darrell M Pederson

Acti ng Manager

Transport Airplane Directorate
Aircraft Certification Service




